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Abstract
Videos are presented showing the technique of endoscopic mucosal resection (EMR) of large and difﬁcult polyps carried
out by the authors at their center, which is also a referral center for EMR of large and ﬂat polyps, difﬁcult polyps, and
partially removed polyps. Most of the procedures are done in an outpatient setting under monitored sedation. The center
has a large database of polyps removed by EMR. Its faculties are active in EMR-related research and have many recent
publications in this area. The purpose of this instructional video is to teach EMR of large and difﬁcult polyps to gastro-
enterologists. This article is part of an expert video encyclopedia.
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Materials
1. Colonoscope (Olympus, Center Valley, PA, USA).
2. Different types of snares, iSnare (Olympus, Center Valley, PA,
USA), braided snare (Boston Scientiﬁc, Natick, MA, USA).
3. Injection ﬂuid containing saline and indigo carmine
(Boston Scientiﬁc, Natick, MA, USA).
4. Injection needle (Boston Scientiﬁc, Natick, MA, USA).
5. Roth net (US endoscopy, Mentor, OH, USA).
6. Resolution clip (Boston Scientiﬁc, Natick, MA, USA).
7. Argon plasma coagulation (APC) (ERBE, Marietta,
GA, USA).
8. Coag-Grasper (Olympus, Center Valley, PA, USA).
9. Over-the-Scope-Clip (OTSC) (OVESCO, Tuebingen,
Germany).
Background and Endoscopic Procedures
Endoscopic mucosal resection (EMR) is an important, min-
imally invasive technique that can be used to remove large and
ﬂat polyps that were previously surgically resected. The tech-
nique has been evaluated in many different centers around the
world in different populations. It has been well validated and
is an accepted method of polyp removal. Areas of current re-
search include optimal technique, ideal injection ﬂuid, types
of snares, salvage techniques, and subsequent surveillance
intervals.
Key Learning Points
1. EMR technique.
2. Injection technique.
3. Types of snares.
4. APC ablation of polyp.
5. Salvage procedures.
6. Difﬁcult EMR.
Tips and Tricks
1. The EMR procedures may require time and sufﬁcient in-
sufﬂation. In the authors’ unit, carbon dioxide is used to
insufﬂate the colon to prevent postprocedure abdominal
distension.
2. The colonoscope should be in a stable position with
minimal looping and torque. Ideally, the lesion should
be placed at the 6 O’clock position. Sometimes retro-
ﬂexion is useful and necessary for large cecal or hepatic
ﬂexure lesions to visualize the lesion completely and to
resect the proximal aspect of the lesion effectively.
3. During injection the needle tip should be lifted slightly
to facilitate injection into the submucosa and not
deeper.
4. The authors advocate that a small rim of normal tissue be
included in the resection margin to ensure complete
polyp removal.
5. Lesions can be removed en bloc. Large lesions should be
raised and removed in a piecemeal fashion. This decision
is highly individualized, based on lesion characteristics
and endoscopist experience.
6. Before resection by application of cautery, the snare
should be tightened maximally by the assistant to facili-
tate separation of the mucosa from the muscularis. This
will minimize the risk of perforation.
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7. After resection, the bed should be examined for bleeding
and large exposed vessels. A Coag-Grasper can be used to
grasp and coagulate blood vessels to prevent future
bleeding. Care should be taken to avoid excessive cautery
effect on muscularis. A clip can also be used across a
blood vessel.
8. The resection bed should also be examined for the target
sign, which would indicate perforation. The retrieved
specimen should also be examined for the target sign. This
sign shows two rings of cautery effect and represents two
layers of tissue that have been cauterized.
9. The authors advocate that right-sided lesions be routinely
clipped and closed prophylactically to prevent bleeding
and perforation. Right-sided lesions can be difﬁcult to
access in the setting of bleeding or leak/perforation.
10. In situations where there is a concern for perforation or
an obvious perforation, the authors have used the
through-the-scope clips to close the defect effectively. For
large defects in the left colon, the OTSC can be used to
close the perforation. The authors advocate the avail-
ability of this device and familiarity with its use in all
practices which perform EMR of large polyps. Such pa-
tients should be admitted for observation and surgical
consultation obtained.
Complications and Risk Factors
• Perforation.
• Bleeding.
• Postpolypectomy syndrome.
• Abdominal pain.
• Abdominal distension.
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10:37 In the following video we will demonstrate endoscopic
techniques for removal of large and otherwise difﬁcult
colon polyps. The ﬁrst polyp is a 3–4 cm ﬂat or lateral
spreading tumor located in the cecum of the colon. These
can be difﬁcult because of the very thin wall of the colon
and traditionally have been referred for surgical resection.
With newer endoscopic techniques, these lesions can
almost always be removed through endoscopic mucosal
resection (EMR) by individuals who are trained in this
technique. In this technique we inject a ﬂuid underneath a
large polyp to lift it off the deeper layers of the colon and
following this we resect the polyp using a traditional wire
snare device although it is a typically modiﬁed wire snare,
with a very stiff wire. In this case, you can see the polyp is
removed essentially in one piece and we typically ablate
the tissues adjacent to the resection using argon plasma
coagulation (APC) particularly in such large polyps. In
some studies, this has been shown to reduce polyp
recurrence rates. Of ten in very large polyps in the right
colon, where the wall is thin; we will prophylactically close
the defect using endoscopic clipping devices as you can
see here. In this case using a metallic clip we closed the
site, which we believe may reduce the risk of further
bleeding or perforation. Lastly the tissue is recovered
through an endoscopic basket and it is carefully pinned to
allow for assessment of the deep margins to ensure that
this is a complete resection. The ﬁnal histology here
showed a tubulovillous adenoma.
In the second video we’ll demonstrate another difﬁcult
situation, a polyp arising at the appendiceal oriﬁce. There
are two scenarios where this may occur and they are
important clinically. One occurs after a prior
appendectomy and this is much more easily treatable with
endoscopic removal. In that setting we can be sure that
there is no deep appendiceal stump in which the polyp
can grow into, particularly it can grow beyond the visible
portions of the cecum. One difﬁculty however is the
surgical scar associated with the appendiceal stump can
be difﬁcult to lift using the injection techniques. As you
can see, we inject slightly here just at the rim of the
appendiceal oriﬁce to remove the polypoid tissue.
However at the base, right along the scar margin, the
tissue does not lift very well presumably due to scarring
from the previous surgical resection of the appendix. We
attempt to remove all of the larger polypoid tissue with
our tradition EMR techniques, again injecting ﬂuid to lift it
off the deeper layers followed by a stiff wire snare
polypectomy. As you can see, we carefully suctioned the
air out of the lumen as we close the snare to help the
snare grasp this otherwise very ﬂat tissue. As you can see
now, however the remnants of this tissue located very
close to the scar are difﬁcult to grab with the snare device
because they are adhered to the wall by the previous
scarring. In this setting we simply ablate the remaining
ﬂat part of the polyp with APC or other ablative
technologies. At this point we’ve removed all of the raised
part of the polyp and all of the polyp that could be
ensnared with traditional methods. We inspect carefully
to ensure that we are seeing the entire base of the polyp.
In this case, we probe with the APC catheter to ensure
that there is no tissue deep to what we visibly inspect. We
then ablate using the APC any remaining visible pre-
cancerous or adenomatous tissue. The previous scarring
allows us to ablate very safely with minimal risk of
perforation. We follow these closely with a re-look at
three and twelve months.
In this case, we have a similar situation of a ﬂat polyp that is
scarred down to the wall but in this case the scarring is
due to a previous unsuccessful attempt at removal of the
polyp. As you can see there is some puckering at the base
and right side of this lesion and actually a slight ulceration
due to the previous resection that was just performed less
than one month prior. If this occurred in a different
setting; the polyp had not previously been evaluated; in
that setting we would be quite concerned there was
invasive carcinoma. But in this case the ulceration and
depression of the polyp is due to the previous resection
attempt. In particular, any previous attempts using
cautery such as a hot snare or hot biopsy cause extensive
scarring and make resection much more difﬁcult. Other
methods which also make subsequent resection difﬁcult;
is using spot or tattooing immediately underneath the
lesion, which causes extensive ﬁbrosis and difﬁculty with
resection. As you can see, this polyp did not lift well,
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again due to the previous scarring. In this case we are
only able to remove the more raised portions at the edge
of the scar. But even in this setting it is very difﬁcult to
ensnare the lesion because it is not lifting well. Thus in
this setting our options are limited to ablation of the
remaining polyp. We do however resect all of the raised
portions that are feasible to resect as you can see here.
We have to salvage with APC as we did in the previous
case in the appendiceal stump. Fortunately APC is
generally very effective once the thicker more polypoid or
raised tissue has been completely resected. A
disadvantage of APC is however is that we cannot assess
the histology of the tissue because it is being ablated. So
we must very carefully inspect these sites to ensure there
are no features of invasive carcinoma which would be
inadequately treated with APC. As you can see, we are
using multiple methods including indigo carmine
chromoendoscopy as well as high deﬁnition colonoscopy,
narrow band imaging to assist with this careful visual
inspection. We also perform very close follow up typically
at three and twelve months after the resection to ensure
that there is no early recurrence of adenomatous tissue.
In this case the entire lesion has been treated by a
combination of resection followed by ablation and the
ﬁnal histology showed no invasive carcinoma.
Another case shows another difﬁcult situation. In this case,
a massive laterally spreading polyp occurring in the right
colon just near the ileocecal valve. In most cases these
would have been referred for surgical removal. However,
you can see that this polyp, although very large, does not
have features of invasive carcinoma. The surface is
relatively bland and granular in shape with no ulceration
or bleeding. So in this case, the polyp is technically
feasible for EMR. The technique is quite similar although,
as you can see, we are performing much of the resection
in retroﬂexion. This is certainly very helpful for polyps
that are located predominantly on the back side of colon
folds. Either forward viewing or retroﬂexion can be
optimized based on the location of the polyp. In this case
the portion of the polyp that is on the back side of a fold is
removed in retroﬂexed position whereas the portion of the
polyp that is more on the front side of a fold is removed
through a standard forward view position. One of the
most important skills here is simple patience. It’s
important not to take a specimen that is too large as that
may risk perforation of the colon. So we remove the polyp
in small pieces each time injecting underneath the base of
what we plan to resect, re-snaring and then re-injecting in
the tissue lateral to that tissue and slowly work our way
across the polyp. Whereas piecemeal resection is not
appropriate for invasive carcinomas, piecemeal resection
through EMR is highly appropriate and effective for non-
invasive polyps. In the setting where we suspect an
invasive lesion, other more aggressive techniques such
endoscopic submucosal dissection (ESD) with en bloc
resection is more appropriate or traditional surgical
resection. As you may have noticed, this patient actually
had multiple lesions. In fact, there was a second lesion
visible at the three ’o’ clock position in the visual ﬁeld.
That is not uncommon in patients where we see
synchronous large polyps. And that’s why it is so
important, once you identify such a large lesion to
carefully inspect the remainder of the colon for other
synchronous lesions. As you can see, we keep repeating
our injection, where we resect all the way down to the
muscle layer. The blue ﬂuid or the indigo carmine is
apparent in the submucosa and muscle layer. Finally once
the largest portion of the polyp is removed, we can resect
the small amounts of residual adenomatous tissue at the
margin either with the original stiff snare or using a
smaller stiff snare. And ﬁnally we can ablate the margins
with APC. We also carefully inspect the base for any signs
of deep injury or perforation which would typically be
closed with endoscopic clipping devices. Here, you can
see we are ablating the margins of this large and now
resected polyp with APC. In fact you can see that we’ve
already resected two separate lesions in this case. Finally
we retrieve the tissue using a net device and grab all of
the tissue. In this case there are some adjacent pills that
are lodged in the cecum. The ﬁnal histology was again a
villous adenoma
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